Leiomyosarcoma is a malignant mesenchymal tumor which is composed of cells showing smooth muscle differentiations. Primary leiomyosarcoma of the gallbladder is a rare malignancy with poor prognosis. The imaging findings of gallbladder leiomyosarcoma are rarely reported. We present the ultrasonography (US), computed tomography (CT), and positron emission tomography-computed tomography (PET-CT) imaging findings of a primary leiomyosarcoma on the gallbladder in an 82-year-old male.
INTRODUCTION
Leiomyosarcoma of the gallbladder is a very rare subgroup for gallbladder sarcoma. Herein, we report the ultrasound, computed tomography and positron emission tomography-computed tomography imaging findings on a case of primary leiomyosarcoma of the gallbladder. Abdominal ultrasonography indicates a heterogeneous hyperechoic submucosal mass with hypervascularity and displacement of overlying mucosal layers by the mass. Computed tomography reveal that the tumor is a welldefined and heterogeneously enhancing solid mass with overlying thick mucosal layers. Positron emission tomography-computed tomography visualizes the large gallbladder mass as a hypermetabolic lesion. rhages. Subserosal infiltration, hepatic metastasis, and metastatic lymphadenopathy were not seen in the scans (Fig. 1C, D) .
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PET-CT revealed the large mass as a remarkably hypermetabolic lesion (standardized uptake value = 8.3) ( Fig. 1E) .
A provisional diagnosis of gallbladder carcinoma was made.
Radical cholecystectomy with hepatic wedge resection was performed via laparotomy. Gross specimens demonstrated a large polypoid mass with a broad base arising from the body of the gallbladder. It contained numerous necrotic and hemorrhagic foci ( Fig. 1F ). Histopathology revealed that tumor cells are located below the mucosal and muscle layer, and spindle cells with fascicular patterns are found in the tumor (Fig. 1G ).
The immunohistochemistry showed positive immunoreactivity for vimentin and smooth muscle actin, but negative immunoreactivity for pancytokeratin, epithelial membrane antigen, there were mottled echogenic foci with posterior acoustic shadows suggesting gallstones, and also heterogeneous hyperechoic materials suggesting hematoma besides the mass. Extraluminal invasion was not shown (Fig. 1A, B ). Contrasting material enhanced abdominal CT scans demonstrated a large polypoid mass with broad base arising from the body of the gallbladder, which is approximately 5.5 cm in diameter, protruding into the lumen.
The mass showed smooth border forming obtuse angles with the nearby gallbladder wall, lobulated margin, heterogeneous enhancement with extensive necrosis, and hemorrhage. Overlying mucosa was intact and thick, indicating a relatively clear demarcation line with the mass. Intense contrast enhancement with dilated tortuous vessels originating from cystic artery was detected. The gallbladder was distended and its wall is irregularly thickened. It also contained numerous gallstones and hemor- Although not all the available literatures on gallbladder leiomyosarcoma have described the gross pathological or radiological features, descriptions of a polypoid mass protruding into the lumen and a dilated gallbladder with irregularly thickened wall have been widely published (3-5, 8, 9) . The CT and US images in our case also showed similar radiological and gross pathological features with the aforementioned cases mentioned, and the radiological features overlapped with those of gallbladder adenocarcinoma and other neoplastic polyps. However, in this case, the mass showed smooth borders forming obtuse angles with the nearby gallbladder wall, and the overlying thick mucosal layer was displaced, suggesting submucosal lesions, which are unlike the normal findings for gallbladder adenocarcinoma.
In our case, differential diagnosis included leiomyosarcoma, 
